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3D Printing Pen Design Based on the Analytical KANO M odel

ZHAN Jun-ling, HUANG Li-ging’, LI Ming-zhu
(Jiangsu University, Jiangsu Zhenjiang 212000, China)

ABSTRACT: The work aimsto fully explore the customer needs and improve the design of the 3D printing pen according
to the results of customer needs, to deal with the serious homogeneity of products in the 3D printing pen market. Firstly,
existing 3D printing pens on the market were investigated and the basic functions and usage processes of the products
were analyzed to obtain the preliminary functional requirements. Secondly, senior users of 3D printing pens and design
developers in the industry were invited to participate in a co-creation workshop around user characteristics, product func-
tions, customer pain points, product opportunity points and innovative design, which were further summarized and sorted
out as a supplement to functional requirements. Finally, KANO questionnaire research was carried out according to the
functional requirements points. The category of each functional requirement was cal culated based on the analytical KANO
model. Then the effectiveness of the analytical KANO model was verified by the comparing the analytical KANO model
with the traditional KANO model. The final design strategies were determined with the functional quality improvement
matrix. The attribute classification and design priority of each functional requirement of the 3D printing pen were ob-
tained. The design strategies for user needs of the 3D printing pen were proposed, and the design practice and evaluation
were completed. The method of co-creation workshop is used to improve the functional requirements acquisition of the
3D printing pen, and the analytical KANO model is used to classify and rank the functional attributes, so as to translate
user needs into design strategies, providing new ideas and methods for enterprises to design and develop similar products
in the future.

KEY WORDS: analyticad KANO model; 3D printing pen; functional requirements; co-creation workshops, customer satisfaction

Wi HER: 2023-06-22
*EEEE



5443 224 BRI, 25, TP KANO B[ 3D #TENZE ¥ 115 103
Hil, hEKAHG 251 14 BLTHILE, 2 ik AT

i 4 AN A 17.95%Y , HL 5 5 = % B0 1)
HeAT, LB 2w K R 2B
R ILERR TR, A EIER . g
E D E AR EH M AR (2022 45 E BeE
WEMMTI L RA L) PEoR, 20214, EHNT
Ut AR B DR K 9.6%, DAL AR
K 37.8%. TE RN I A% 1Y 32 1% A 5 2 05 8
i, S JLE P 6 BrEL ™ a5 SR RIS, X
SR E AT Z A T EEWER . [, B
% 3D ATENHE AR MRS, N ILERE D FE B i 5
1 EEK 3D FTERAEWUR T, AE ek B B R
Btz )a, XEEMWITG iz T ILER
i, el L RE S 7R F IR TR EOEE [ Y PLC AEAT
ek B A IR SVEM B B 1Y, RER I Mo 37 L
B sl FRE I RUBERE J1, I T L G bo 2 Bo ik [ %
ANBENS F B R FERIE R BRG , PRI s /N2t 2 20
3D FTENER A TG 24P Z . X AR i
2] REZEH LTI E A . HEETT S L
3D FTERZEF= A F AL B ™ 8, K5/ Tl
Btz Bk 0 2 A0 S R

FEFLIEE S, LU 3D FTEIE ik, WA
AETT R 1Y FA BEXT 3D FTENE R IT RGEWF5E, JF A3t
BITAEYER PRk, RAHTE KANO BEA X}
3D FTEREMATHR R 0T, TS 45 & 3D FTENZE ]
PIRR BTN, DS SR &

1 KANO =B iR

1.1 KANO #Z

KANO 7 iy H A< 75 5T B8 TR S 02 Ak 7 40 i
K o BRI T P R SR i oy S BR AT P AR SR
Iy 0T DL B A S HEF 0 T B et 1 Wi
R EE S I Re T R Z AR E R R,
TR AT HAG P i Ko A B A, i as
BTk WIHEETR . BHRTR . 2 RRTR
B ri R SR Y g 3 T b A S RE A% L T P AR
SEATSE PSP, W\ TTUE P W 8 B 15 oK S B AR
ZHMXR, WA 1,

12 S8 KANO #3

2009 4, BETEEE T K2 Xu SN i e f 52
KANO I AE G, -1 T 4018 KANO iR
FIE . b A KANO FRALE i3 5] A KANO +5 Bk
P EE S AN EE, MR TESN KANO
R, B RERS NG ASHA S 1) FH P 7 R 3 B e 1 o HLk
ITHRET R, S BhiSA T & Bt b A ek ot
g 3D FTENEE AR PR I R, 75 AL
AT Y KANO AL X} 3D 4T B[ (1) 45 101 75 SR H A4t 2
JE SR T P SR AR R T B A o S B P T R S
PRI 4 2l A DT

TR G FEFBTR FREABER

< panmR
\\

REBTR S

R TE SX\ TEHETE

I

f

B 1 KANO %I
Fig.1 KANO model

2 3DHINNEFmERRPERSN

2.1 3DFTENEFma

BT, TR 3D FTEE £ 240 Ak Rk
R R R . o, (IR 3D FTENERY T % i L
7E 95%L) I+, FEAFHAHA N 6~18 & iy L3 & D
4E, BERE R 60~80 °C, i} PCL fRIRAEH, %
SRR, BERR, TLCRABEMbAE, ARERT
HLZE, (HHFER A REIL I [ e, s AUAR X R ME . 5
TR 3D FTENZE ) Bl R 3 R Ll i RN
HAFH PLA/ABS A, F54 A N BIER K,
FEM R AR 0] J, S e Y, 3 A A 5N &2 24 i i
R, e LB i F 2 RE R, I
TR 3D FTENE MG X G SR TR 5% .

3D FTENE AR TIRELs R R fa 5, SIS Fy 2L
R . BOASL . JERYR SR R . ek, iR
M FRUREE . FERAT; PNERZER EEALRR R,
PO B | ZEepl | REMPETE . AL SIHLAY . HIHL.
FEMAETE . OISR . HoRb O, WK 2, % A
TUREN] B0 A /N4 FRRLTIIN ; TGS A e Al 6 5
i 3D FTENFERT; Hie s sdn] e B A7 A PR 2K 5 A
I A b A7 220 5 PR e el r VR R 22 T ol L L
AT 2 B8 LR LN IR GE R A& M,
HLBL ., B H L A R RN, RS TE R AR B 2 B
PA%E; TEBRTHE RN T & 2 B RHR TN E M ETE
DU UE P i 0 F 52 T RE S RE A B Ab T T2 Y B Y
BT A A NI, L AR () Jin A B mT 3k
100 ‘CUA L, FEMFZead B IR 23k R O 5 TR N
60~80 °C, [KIIHAE2E S 5 VE B A Ak A o b L bt
P, DMEIEA P 24, 488 LiRX 4%t 3D $TE)
SERFE AT, WIS 1 ik R TR R
fl‘ f2‘ f3‘ f4‘ f6‘ f9‘ f12O



104 fu, B TR 2023411 A

feo—EX
BREG0 SR llo——— B3,
o—— HK/ERE
~— TR

—— TR

o IRKUR
-~ BRE

—— 1BRAT

B FENEE &y Y FEBE  IRA BR0
a 3DITENE ML b 3DFTENESNIREH

K2 3D FTENZEL &
Fig.2 Structure diagram of 3D printing pens

x1 SDITHEAPRERLCER
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Fig.8 Classification diagram of 3D printing pen functional requirements attribute based on analytical KANO model
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Fig.11 Better-Worse coefficient matrix diagram based on KANO model
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